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(54) MANUFACTURE OF ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance an organic 
dielectric film in adhesion to a work by a method wherein 
the work is inversely sputtered so as to be provided with 
dangling bonds on its surface, and then the organic 
dielectric film is formed thereon. 

SOLUTION: Dangling bonds are formed on the surface of 
a work 10 by inverse sputtering. By inverse sputtering, 
active sites are formed on the surface of the work 1 0, 
so that an organic dielectric film 12 is enhanced in 
adhesion to the work 10 by chemical bonding. Inverse 
sputtering is carried out by the use of rare gas such as 
He, Ar, Xe, Kr or the like. Reducing gas such as H2, SiH4 
or the like may be added to these rare gases. Inverse 
sputtering is carried out in the same film forming 
chamber where an inorganic dielectric film 1 1a is formed, 
or an inverse sputtering is carried out in an inverse 
sputtering- dedicated pre-treatment chamber. In this 
case, a pre-treatment chamber and a film forming 
chamber are continuously connected through a vacuum 

gate valve, and a metal wiring provided on a work is prevented from being oxidized again while 
the work is trarsferred. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the electronic instrument which is the manufacture 
approach of an electronic instrument of having the process which forms an organic dielectric film 
on a processed base, carries out reverse sputtering of said processed base, and is characterized 
by having the process which forms a dangling bond in this processed base front face, and the 
process which forms an organic dielectric film on the processed base with which said dangling 
bond was formed. 

[Claim 2] It is the manufacture approach of an electronic instrument of having the process which 
forms an organic dielectric film on a processed base. On said processed base, they are Si02 and 
Si3 N4. And Si02 / Si3 N4 While consisting of any one sort of inorganic dielectric film of the 
solid solutions at least — an interface with said organic dielectric film — setting — the 
stoichiometric composition of this inorganic dielectric film — Si — the manufacture approach of 
the electronic instrument characterized by having the process which forms an organic dielectric 
film on the process which forms the rich inorganic dielectric film, and said inorganic dielectric 
film. 

[Claim 3] It is the manufacture approach of an electronic instrument of having the process which 
forms an organic dielectric film on a processed base. On said processed base, they are Si02 and 
Si3 N4. And Si02 / Si3 N4 Reverse sputtering of the process which forms any one sort of 
inorganic dielectric film of the solid solutions, and said inorganic dielectric film is carried out. The 
manufacture approach of the electronic instrument characterized by having the process which 
forms an organic dielectric film on the process which forms a dangling bond in this inorganic 
dielectric film front face, and the inorganic dielectric film with which said dangling bond was 
formed. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the electronic 
instrument which improved the adhesion at the time of forming an organic dielectric film on a 
processed base in more detail about the manufacture approach of an electronic instrument. 
[0002] 

[Description of the Prior Art] ULSI (Ultra Large Scale Integrated Circuits) etc. — the high 
integration of a semiconductor device follows on progressing, and detailed-ization of wiring width 
of face and a wiring pitch is needed. Contraction of these wiring width of face and a wiring pitch 
increases the aspect ratio of a wiring cross section, and the aspect ratio of the tooth space 
between wiring to coincidence. Consequently, the burden concentrated on the etching technique 
of processing detailed wiring of a high aspect ratio, the technique which embeds the same and 
detailed tooth space between wiring of a high aspect ratio in a layer insulation layer, and 
complication of a production process and increase of a routing counter are caused. 
[0003] moreover, the interlayer insulation film ingredient of a low dielectric constant detailed- 
izing, simultaneously in order to meet the demand of low-power-izing of various semiconductor 
devices including the semiconductor device of a high-speed logic system, improvement in the 
speed of a working speed, etc. especially — low — selection and its process technique of an 
electrode wiring material [ **** ] are increasing importance as a component engineering. This is 
an important problem similarly in various RF detailed electronic instruments other than a 
semiconductor device. 

[0004] the former — as electrode wiring materials, such as a semiconductor device, — 
comparatively — low — aluminum system metals, such as aluminum-Si [ **** ] and aluminum- 
Si-Cu, have been used. However, as a next-generation electrode wiring material, specific 
resistance is smaller than aluminum and Cu which is excellent also in electromigration or stress 
migration resistance is seen as a hopeful. The specific resistance of Cu is 1.72micro ohm-cm, 
and is about 60% of 2.7micro ohm-cm of specific resistance of aluminum. The membrane 
formation approach of Cu is the sputtering method and CVD. The electrolysis galvanizing method 
else [, such as law (Chemical Vapor Deposition), ] is applicable. 

[0005] SiOF which introduced the fluorine into conventional Si02 (specific inductive capacity 4) 
as one low dielectric constant interlayer insulation film is known. SiOF is Si02. It is Si02 by that 
are carrying out termination of the Si-O-Si association to constitute with F atom, and the 
consistency falls, the polarizability of Si-F association or O-F association being small, etc. A low 
dielectric constant is attained. Si02 of the former [ SiOF / this / process / of that membrane 
formation or etching ] since it is similar — present — the manufacturing installation of business 
is also easily employable. Moreover, since it is an inorganic system ingredient, it excels also in 
thermal resistance. However, the specific inductive capacity of SiOF remains about in 3.7 to 3.2. 
[0006] As a low dielectric constant layer insulation layer, the organic dielectric film ingredient 
containing a carbon atom is also known. That is, organic [ SOG ] (Spin On Glass), the poly aryl 
ether, polyimide, the poly PARAKI silylene (brand-name parylene), benz-cyclo-butene, poly 
naphthalene, etc. are the organic polymeric materials whose specific inductive capacity is 2.5 to 
about 3.5. The low dielectric constant is attained by the consistency being reduced because 
these ingredients contain a carbon atom, and making the polarizability of the molecule (monomer) 
itself small. Moreover, a certain amount of thermal resistance has been obtained by introducing 
siloxane association, imide association or the benzene ring, and a naphthalene ring. 
[0007] As for the fluorocarbon polymer which introduced the fluorine atom into the organic 
dielectric film ingredient of these hydrocarbons system further, reduction in a dielectric constant 
with the as much more specific inductive capacity as [ about ] 1.5 to 2.5 and heat-resistant 
improvement are obtained. As an organic system ingredient of this fluororesin, perfluoro radical 
content polyimide, the fluoride poly aryl ether, Teflon (brand name) or the flare (brand name), etc. 
is known. The these organic low dielectric constant ingredient is introduced to the 105-1 12 
pages of the "Nikkei micro device" magazine July, 1995 issues. 
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[0008] now — as the process at the time of applying the electrode wiring material of these low 
resistance, and the interlayer insulation film of a low dielectric constant to a semiconductor 
device etc. — Damascene or — Dual Damascene — there is an approach called. These 
embed a metal wiring material by the reflow sputtering method, the electrolysis galvanizing 
method, etc. at the wiring gutter beforehand formed in the interlayer insulation film or a wiring 
gutter, and a connection hole, and are CMP. It is the technique which carries out flattening of 
the front face by law (Chemical mechanical polishing). Damascene or — Dual Damascene The 
need that a process carries out patterning of the wiring of a high aspect ratio by etching does 
not need to embed the tooth space during wiring with an interlayer insulation film, either. 
Therefore, this process comes to contribute to the rate of reduction of the number of 
production processes, so that a wiring aspect ratio becomes large, and, so that the number of 
layers of wiring increases. 
[0009] 

[Problem(s) to be Solved by the Invention] As for an organic dielectric film, membraneous quality 
differs from the conventional inorganic dielectric film greatly. Especially as for the organic 
dielectric film which contains in the semiconductor device of the 0.1 8-micrometer minimum 
design rule the with a specific inductive capacity of 2.5 or less fluorine with which installation is 
considered, improvement in adhesion with a substrate layer or the upper layer is called for. 
[0010] Generally the organic dielectric film was lacking in the reactivity in an interface, for this 
reason, was insufficient for adhesion, and has left the problem [ wiring material / inorganic 
dielectric film metallurgy group ] of exfoliation. The mechanical stress in the processing 
(Chemical Mechanical Polishing) process of the dynamic stress from inorganic dielectric film 
metallurgy group wiring formed as a substrate layer and the upper layer especially in the 
production process of a semiconductor device, CMP, etc., or CVD There are many opportunities 
for various stress, such as thermodynamic stress in a process (Chemical Vapor Deposition), to 
start. 

[001 1] As an approach of improving the adhesion of an organic dielectric film, there is a 
technique which forms interface reinforcement layers, such as a silane coupling agent, in a 
substrate layer front face or an organic dielectric film front face as an adhesion layer. However, 
it is known only for this adhesion stratification in the production process of a semiconductor 
device that exfoliation prevention cannot attain completely. 

[0012] This invention is made in view of the trouble of such a conventional technique. That is, 
the technical problem of this invention is solving the problem of the adhesion at the time of 
forming an organic dielectric film, and offering the manufacture approach of a reliable electronic 
instrument. 
[0013] 

[Means for Solving the Problem] Each conventional improvement approach in adhesion was an 
approach only depending on the intermolecular force, i.e., the Van der Waals force, of an 
interface. In this invention, it is going to acquire high adhesion by using the chemical bond force 
in an interface further. 

[0014] That is, the manufacture approach of the electronic instrument of this invention is the 
manufacture approach of an electronic instrument of having the process which forms an organic 
dielectric film on a processed base, carries out reverse sputtering of this processed base, and is 
characterized by having the process which forms a dangling bond in that front face, and the 
process which forms an organic dielectric film on the processed base with which this dangling 
bond was formed. 

[0015] Moreover, the manufacture approach of other electronic instruments of this invention is 
the manufacture approach of an electronic instrument of having the process which forms an 
organic dielectric film on a processed base. On this processed base, they are Si02 and Si3 N4. 
And Si02 / Si3 N4 While consisting of any one sort of inorganic dielectric film of the solid 
solutions at least — an interface with this organic dielectric film — setting — the stoichiometric 
composition of these inorganic dielectric film — Si — it is characterized by having the process 
which forms an organic dielectric film on the process which forms the rich inorganic dielectric 
film, and this inorganic dielectric film. 
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[0016] The manufacture approach of the electronic instrument of further others of this invention 
is the manufacture approach of an electronic instrument of having the process which forms an 
organic dielectric film on a processed base. On this processed base, they are Si02 and Si3 N4. 
And Si02 / Si3 N4 Reverse sputtering of the process which forms any one sort of inorganic 
dielectric film of the solid solutions, and this inorganic dielectric film is carried out. It is 
characterized by having the process which forms an organic dielectric film on the process which 
forms a dangling bond in that front face, and the inorganic dielectric film with which this dangling 
bond was formed. 

[0017] The target electronic instrument [ this invention ] begins the highly-integrated 
semiconductor device which adopts an organic dielectric film as an insulator layer, and thin film 
magnetic-head equipment, a thin film coil, a thin film inductor, or a micro machine is illustrated. 
[0018] [Function] — by carrying out reverse sputtering of the processed base front face used as 
the substrate which forms an owner opportunity dielectric film, the chemical bond hand of a 
furring layer is cut and an azygos joint hand, i.e., a dangling bond, is formed. A dangling bond is 
activity chemically and exists in a processed base front face as a reaction site. On the other 
hand, although an organic dielectric film is generally formed by the applying methods, such as a 
spin coat, the polymer in coating liquid has the reaction site which constructs a bridge, carries 
out a chemical bond to the reaction site by the side of a processed base, and is stuck firmly. 
Also when forming an organic dielectric film by a plasma-CVD method etc., in the phase as for 
which a monomer carries out a polymerization, into a precursor, it has a reaction site, a chemical 
bond is too carried out to the reaction site by the side of a processed base, and it sticks firmly. 
[0019] On the other hand, they are Si02 and Si3 N4 on a processed base. And Si02 / Si3 N4 
Form inorganic dielectric film, such as the solid solution, and it sets to an interface at least as 
this inorganic dielectric film and an organic dielectric film, the stoichiometric composition of this 
inorganic dielectric film — Si — if it forms as a rich inorganic dielectric film presentation, a 
dangling bond [ activity / interface ] will be formed also in this case, and adhesion with an 
organic dielectric film will improve. 

[0020] Moreover, they are Si02 and Si3 N4 on a processed base. And Si02 / Si3 N4 Inorganic 
dielectric film, such as the solid solution, is formed. The inorganic dielectric film in this case may 
be stoichiometric composition. Then, the same effectiveness is acquired also by carrying out 
reverse sputtering of this inorganic dielectric film, and carrying out a dangling bond. By any 
approach, the adhesion force by the chemical bond formed is the tensile strength and equivalent 
extent of the organic dielectric film itself, and can fulfill mostly the adhesion demanded by the 
production process of a semiconductor device. 
[0021] 

[Embodiment of the Invention] Hereafter, a highly-integrated semiconductor device is taken up 
as an example of an electronic instrument, and it explains taking the case of the formation 
process of the interlayer insulation film which consists of a laminated structure of an organic 
dielectric film / inorganic dielectric film, or a laminated structure of the inorganic dielectric film / 
organic dielectric film / inorganic dielectric film. In addition, as an electronic instrument, it is 
applicable to various electronic instruments, such as not only a semiconductor device but the 
thin film magnetic head, a magneto-resistive effect mold head, a thin film inductor, a thin film 
coil, a micro machine, etc. 

[0022] Drawing 1 is the typical outline sectional view showing the important section of the 
semiconductor device which applied the manufacture approach of the electronic instrument of 
this invention. That is, in drawing 1 (a), the organic dielectric film 12 and inorganic dielectric film 
1 1a are formed on the processed base 10. Moreover, in drawing 1 (b), inorganic dielectric film 
11a, the organic dielectric film 12, and inorganic dielectric film 11b are formed on the processed 
base 10. 

[0023] In addition, the structure shown in drawing 1 is the typical outline sectional view showing 
only the important section relevant to this invention, and the constructional detail of the 
processed base 10, the superstructure on inorganic dielectric film 11a, etc. are omitting 
illustration. Moreover, the dimension of each component is not a thing proportional to an actual 
semiconductor device. 
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[0024] As for the processed base 10, an interlayer insulation film, lower layer wiring, etc. are 
formed on the semi-conductor base itself in which the MOS transistor etc. was formed, or a 
semi-conductor base. Generally an interlayer insulation film consists of silicon oxide system 
insulator layers among these. A silicon oxide system insulator layer is SiH4. 02 The reduced 
pressure CVD method which makes gas material gas, and TEOS (Tetraethyl Orthosilicate) It is 
formed by the plasma-CVD method made into material gas. an interlayer insulation film — a low 
dielectric constant insulator layer, a low dielectric constant insulator layer, and Si02 etc. — you 
may constitute from a laminating with the inorganic dielectric film. By considering as a laminated 
structure with the inorganic dielectric film, generally, mechanical strength can reinforce a small 
low dielectric constant insulator layer, and can raise the dependability of a semiconductor 
device. Of course, the capacity between wiring can be reduced by adoption of a low dielectric 
constant insulator layer. 

[0025] Even if lower layer wiring is slot wiring, it may be a contact plug with the impurity diffused 
layer currently formed in the semi-conductor base. Moreover, you may be the structure which 
unified slot wiring and a contact plug. In addition, in the case of a contact plug, you may be the 
beer contact plug which attends lower layer wiring. Generally as for lower layer wiring, refractory 
metals, such as aluminum alloy and W, a refractory metal polycide, or Cu is adopted. Barrier 
metal structure is sufficient as these, and the laminated structure of TaN and Cu, the laminated 
structure of Ta and Cu, or the laminated structure of TiN and an aluminum-Cu alloy is adopted 
in this case. If Cu is used, it will become low resistance wiring, and if an aluminum-Cu alloy is 
used, moreover, wiring of low cost can be comparatively offered by low resistance. 
[0026] The processed base 10 is CMP. It is desirable to form the front face evenly of law 
(Chemical Mechanical Polishing) etc. 

[0027] Organic [ SOG ] (Spin on glass), the poly aryl ether, polyimide, the poly PARAKI silylene 
(brand-name parylene), the poly quinoline, benz-cyclo-butene, poly naphthalene, fluororesins, or 
such mixture can be used for the organic dielectric film 12. When any organic dielectric film has 
a problem in adhesion with the inorganic dielectric film and usually applies adhesion layers, such 
as a silane coupling agent, a certain amount of adhesion is secured. These adhesion layer may be 
used together also in this invention. 

[0028] In this invention, as for processed base 10 front face, the dangling bond is formed in the 
front face of reverse sputtering in the example of the structure of drawing 1 (a). An active site is 
generated by processed base 10 front face by reverse sputtering processing, and the adhesion 
by the chemical bond with the organic dielectric film 12 is secured. As for reverse sputtering, 
rare gas, such as helium, Ar, Xe, Kr, or Ne, is used, these rare gas — H2 Or SiH4 etc. — 
reducibility gas may be added. 

[0029] Although reverse sputtering may be performed within the same membrane formation 
chamber as the formation equipment of the inorganic dielectric film, it may prepare the 
pretreatment chamber only for reverse sputtering, and may give it here. In this case, a 
pretreatment chamber and a membrane formation chamber are connected with a vacuum gate 
valve, and reoxidation in the middle of conveyance in case metal wiring is prepared in the 
processed base is prevented. 

[0030] In the structure of one drawing 1 (b), the organic dielectric film 12 is formed on inorganic 
dielectric film 11a. This inorganic dielectric film 11a is Si02 and Si3 N4. Or Si02 / Si3 N4 It 
consists of the solid solution etc. Adhesion of the front face of inorganic dielectric film 11a with 
the organic dielectric film 12 is improving by being Si Rich and forming the dangling bond too 
rather than the stoichiometric composition of these inorganic dielectric film. Inorganic dielectric 
film 11a may be the usual stoichiometric composition. In this case, since there is no active site, 
it is required to perform reverse sputtering. 

[0031] The upper inorganic dielectric film 1 1b is Si02 and Si3 N4 too. Or Si02 / Si3 N4 It 
consists of the solid solution etc. Inorganic dielectric film 11b protects the front face of the 
organic dielectric film 12, and it forms it in order to improve a mechanical strength. The adhesion 
with the organic dielectric film 12 of inorganic dielectric film 1 1b is low too. Therefore, it is 
desirable to precede to form inorganic dielectric film 11b, and to carry out reverse sputtering of 
the organic dielectric film 12 front face, or the interface of inorganic dielectric film 1 1b which 
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touches the organic dielectric film 12 at least — the stoichiometric composition — Si — what is 
considered as the rich presentation is desirable. The reason is the same as that of the relation 
between lower layer inorganic dielectric film 1 1a and the organic dielectric film 12. 
[0032] Vapor growth which can form the formation approach of the inorganic dielectric film 11a 
and 1 1b by whenever [ low-temperature ], such as a plasma-CVD method and the sputtering 
method, is adopted. The sputtering method is Si02 and Si3 N4. Or Si02 / Si3 N4 Silicon besides 
the approach of using the solid solution as a target is used as a target, and it is N2 to Ar. NH3 
Or 02 The added reactive-sputtering method is adopted. At this time, it is N2. NH3 Or 02 By 
controlling an addition, the presentation of the inorganic dielectric film 11a and 11b is 
controllable. 

[0033] The inorganic dielectric film 11a and 1 1b can be formed also by the plasma-CVD method. 
As a plasma generation source, it is 1x1010-/cm3. Use of the plasma-CVD equipment which has 
the high density plasma generation source from which the electron density more than extent is 
obtained is desirable from a viewpoint of homogeneity and antioxidizing in case metal wiring is 
prepared in the processed base. The plasma production of whenever [ high vacuum / of 1x10- 
3Torr extent ] is possible for high density plasma-CVD equipment, and its adjustment with the 
ultimate vacuum (1x10-6Torr extent) of a turbo molecular pump is good. As these high density 
plasma-CVD equipment, it is ECR (Electron Cyclotron Resonance). Plasma-CVD equipment and 
ICP (Inductively Coupled Plasma) A CVD system, helicon wave plasma-CVD equipment, etc. are 
illustrated. Use of the plasma-CVD equipment which can control independently the power source 
further for plasma production and the power source for substrate bias impression is desirable. 
Thereby, reverse sputtering can be performed within the same membrane formation chamber. As 
plasma-CVD equipment, usual parallel monotonous mold plasma-CVD equipment can also be 
used. 

[0034] The semiconductor device shown with the typical outline sectional view of drawing 1 is a 
manufacture way, it forms upper metal wiring and an upper interlayer insulation film further if 
needed, finally forms a passivation membrane etc., and completes a semiconductor device. 
[0035] 

[Example] Hereafter, about the manufacture approach of the electronic instrument of this 
invention, the manufacture approach of a highly-integrated semiconductor device is taken for an 
example, and explanation is added in more detail according to an example, referring to drawing 2 
- drawing 4 . However, this example is mere instantiation and this invention is not limited to this 
example. 

[0036] [Example 1] This example is an example which formed the organic dielectric film by the 
applying method on the processed base with which reverse sputtering of the processed base 
was carried out, the dangling bond was formed, and this dangling bond was formed, and improved 
adhesion. 

[0037] Drawing 2 (a): As for the processed base 10 shown here, the 1st layer interlayer 
insulation film 5, the Ist-layer wiring 6, the 2nd layer interlayer insulation film 7, and 2nd-layer 
wiring 8 grade are formed on the semi-conductor bases 1, such as Si. Each of these 1st layer 
interlayer insulation film 5, 2nd layer interlayer insulation films 7 and 1st-layer wiring 6, and 2nd- 
layer wiring 8 grades can be manufactured according to a well-known semiconductor device 
manufacture process. As for the front face of the 2nd layer interlayer insulation film 7 and the 
2nd-layer wiring 8, it is desirable to carry out flattening, flattening — Damascene or — Dual 
Damascene It can give according to the CMP process (Chemical Mechanical Polishing) in a 
process. In the semi-conductor base 1, it is STI (Shallow Trench Isolation). The component 
isolation region 2 formed of the process etc., and MOS The impurity diffused layer 3 and gate 
electrode 4 grade which were formed of the process (Metal Oxide Semiconductor) etc. are 
formed. 

[0038] Drawing 2 (b): About the processed base 10 shown in drawing 2 (a), it is ECR (Electron 
Cyclotron Resonance) of a substrate bias impression mold. It carries in to plasma-CVD 
equipment and silicon nitride is formed in the thickness of 100nm as inorganic dielectric film 11a. 
this silicon nitride — stoichiometric composition Si3 N4 comparing — Si — it has a rich 
presentation. 
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[0039] inorganic dielectric film 11a plasma-CVD conditions SiH4 25-50 sccmN2 25-50 seem 
pressure 1-10 mTorrmu wave power 1-3 kW temperature 200-400 #* — this membrane 
formation condition — SiH4 N2 Although flow rate is 1:1, about 1:0.5 to 1:2.0 range is chosen. 
Thereby, it is Si3 N4. A silicon nitride system insulator layer with more amounts of Si than 
stoichiometric composition is formed. A membrane formation rate is 100 nm/min extent, and 
thickness control is comparatively easy. 

[0040] the range 5nm - about 50nm near the interface with the organic dielectric film formed in 
the upper layer although membranes may be formed over all the thickness of inorganic dielectric 
film 1 1a on this membrane formation condition — Si — it is good also by this rich membrane 
formation condition. That is, since there is no intervention with the part direct to adhesion which 
does not touch an organic dielectric film, this part is Si3 N4 of stoichiometric composition. You 
may form. Si3 N4 of stoichiometric composition Plasma-CVD conditions are SiH4. N2 It is about 
1:2-1:10 in flow rate. N2 It is NH3 as a changing nitriding agent. N two H3 You may use. However, 
for these, nitrization is N2. It is N2 when metal wiring which tends to be nitrided by the 
processed base 10 is formed, since it is strong. Using is desirable. 

[0041] Then, although the upper organic dielectric film may be formed immediately, in this 
example, reverse sputtering is further performed to inorganic dielectric film 1 1a, and 1nm - about 
10nm thickness is removed. Of this reverse sputtering processing, a dangling bond is formed in 
an inorganic dielectric film 11a front face still more certainly. 

Ar 100-300 seem pressure 1-10 mTorrmu wave power 1-3 kW bias power 500 W temperature 
everything but ordinary temperature -400 **Ar — rare gas, such as Ne, Xe, and Kr, and N2 etc. 
— inert gas may be used. 

[0042] Drawing 3 (c): Next, the organic dielectric film 12 is formed in 500nm thickness by the 
usual spin coater. As organic dielectric film 12 ingredient, three cc - about five cc is dropped on 
inorganic dielectric film 1 1a which shows the spreading solution of the poly aryl ether to drawin g 
2 (b), and it extends to homogeneity by 2000rpm - 4000rpm. It dries for [ 1 minute - ] 3 minutes 
at 50 degrees C - 250 degrees C after this, and 300 degrees C - 450 degrees C curing is further 
performed in the nitrogen-gas-atmosphere mind of reduced pressure or ordinary pressure. 
[0043] Although the poly aryl ether is a low dielectric constant, it is an organic dielectric film 
lacking in adhesion. However, in this example, since the dangling bond was formed in the 
inorganic dielectric film 11a front face of a substrate, the powerful adhesion by the chemical 
bond was acquired. Of course, it is also effective to process the inorganic dielectric film 11a 
front face of a substrate by the usual interface reinforcing agents, such as a silane coupling 
agent. 

[0044] Drawing 3 (d): After this, the base shown in drawing 3 (c) was carried in to parallel 
monotonous mold plasma-CVD equipment, and the oxidation silicon nitride film was formed as 
inorganic dielectric film 11b on the organic dielectric film 12 at 50nm thickness. 
Inorganic dielectric film 11b plasma-CVD conditions SiH4 50-150 sccmNH3 0-100 sccmN2 O 
500-1500 seem pressure 0.5-1.5 TorrRF power 0.5-1 kW temperature 200-350 ** [0045] This 
plasma-CVD condition is plasma-CVD conditions in the reducing atmosphere which used N2 O 
as an oxidation nitriding agent, the membrane formation early stages of inorganic dielectric film 
11b — N2 O and NH3 a flow rate — reducing — Si — adhesion with a rich oxidation nitride, 
then the organic dielectric film 12 improves. Or before inorganic dielectric film 11b membrane 
formation, reverse sputtering processing may be performed to the organic dielectric film 12, and 
you may improve adhesion. 

[0046] SiH4 changing — Si two H5 etc. — a high order silane may be used. Weak acid-ized 
agents, such as H2 O, can also be used as oxidant gas. moreover — as a nitriding agent — N 
two H4 N2 you may be — although — it is not necessary to necessarily add these nitriding 
agent As inorganic dielectric film 11b, silicon oxide and silicon nitride are sufficient besides 
oxidation silicon nitride. In the case of silicon nitride, since the dielectric constant is high, the 
capacity between wiring increases. 

[0047] Drawing 4 (e): Finally a next process completes a semiconductor device through 
formation of a final passivation membrane, formation of a pad electrode, etc. through the wiring 
gutter to inorganic dielectric film 11b, the organic dielectric film 12, and inorganic dielectric film 
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1 1a or the Bahia hall formation process, 3rd~layer wiring 9 formation process, etc. the 3rd-layer 
wiring 9 — low — forming by Cu [ ] is desirable. 

[0048] [Example 2] This example is an example which formed the organic dielectric film by the 
plasma-CVD method on the processed base with which reverse sputtering of the processed 
base was carried out, the dangling bond was formed, and this dangling bond was formed, and 
improved adhesion. Similarly this process is explained with reference to drawing 2 - drawing 4 . 
[0049] Drawing 2 (a): The processed base 10 is the same with the last example 1, and the 1st 
layer interlayer insulation film 5, the 1st-layer wiring 6, the 2nd layer interlayer insulation film 7, 
and 2nd-layer wiring 8 grade are formed on the semi-conductor bases 1, such as Si. Each of 
these 1st layer interlayer insulation film 5, 2nd layer interlayer insulation films 7 and IstHayer 
wiring 6, and 2nd-layer wiring 8 grades can be manufactured according to a well-known 
semiconductor device manufacture process. As for the front face of the 2nd layer interlayer 
insulation film 7 and the 2nd-layer wiring 8, it is desirable to carry out flattening, flattening — 
Damascene or — Dual Damascene It can give according to the CMP process (Chemical 
Mechanical Polishing) in a process. In the semi-conductor base 1 , it is STI (Shallow Trench 
Isolation). The component isolation region 2 formed of the process etc., and MOS The impurity 
diffused layer 3 and gate electrode 4 grade which were formed of the process (Metal Oxide 
Semiconductor) etc. are formed. 

[0050] Drawing 2 (b): It is ECR (Electron Cyclotron Resonance) of a substrate bias impression 
mold about the processed base 10 shown in drawing 2 (a). It carries in to plasma-CVD 
equipment and oxidation silicon nitride is formed in the thickness of 100nm as inorganic 
dielectric film 11a. this oxidization silicon nitride — stoichiometric composition Si02 / Si3 N4 
comparing — Si — it has a rich presentation. 

[0051] inorganic dielectric film 11a plasma-CVD conditions SiH4 25-50 sccmN2 O 25-50 seem 
pressure 1-10 mTorrmu wave power 1-3 kW temperature 200-400 ** — this membrane 
formation condition — SiH4 Although the flow rate of N2 O is 1:1, about 1:0.5 to 1:2.0 range is 
chosen. Thereby, they are Si02 / Si3 N4. An oxidation silicon nitride system insulator layer with 
more amounts of Si than stoichiometric composition is formed. A membrane formation rate is 
100 nm/min extent, and thickness control is comparatively easy. 

[0052] the range 5nm - about 50nm near the interface with the organic dielectric film formed in 
the upper layer although membranes may be formed over all the thickness of inorganic dielectric 
film 1 1a on this membrane formation condition — Si — it is good also by this rich membrane 
formation condition. That is, since there is no intervention with the part direct to adhesion which 
does not touch an organic dielectric film, this part is Si02 / Si3N4 of stoichiometric composition. 
You may form. Si02 / Si3 N4 of stoichiometric composition The plasma-CVD conditions of the 
solid solution are SiH4. N2 O It is about 1:2-1:10 in flow rate. 

[0053] As inorganic dielectric film 11a, it may change to oxidation silicon nitride and silicon oxide 
and silicon nitride may be adopted. In the case of silicon oxide, it changes to N2 O and is 02. 
What is necessary is just to use. However, 02 Since the oxidation is stronger than N2 O, when 
metal wiring which is easy to oxidize to the processed base 10 is formed, it is desirable to 
consider as oxidation silicon nitride using N2 O. 

[0054] Then, although the upper organic dielectric film may be formed immediately, this example 
also performs reverse sputtering to inorganic dielectric film 11a further, and removes 1nm - 
about 10nm thickness. Of this reverse sputtering processing, a dangling bond is formed in an 
inorganic dielectric film 1 1a front face still more certainly. 

Ar 100-300 seem pressure 1-10 mTorrmu wave power 1-3 kW bias power 0.3-1 kW temperature 
everything but ordinary temperature -400 **Ar — rare gas, such as Ne, Xe, and Kr, and N2 etc. 
— inert gas may be used. 

[0055] Drawing 3 (c): Next, in this example, the organic dielectric film 12 is formed by the 
plasma-CVD method. The sample of the condition of drawing 2 (b) was carried in to the ECR 
plasma CVD system, and the fluororesin system organic dielectric film was formed in 500nm 
thickness according to the following conditions. 

Organic dielectric film 12 plasma-CVD conditions C four F8 100 sccmC two H2 0-10 sccmC two 
H4 0-10 seem pressure 1-10 mTorrmu wave power 0.5-2 kW bias power 0.5-3 kW temperature 
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Ordinary temperature [0056] Although the organic dielectric film 12 of a fluororesin system is 
formed of this plasma-CVD condition, in order to raise adhesion with the inorganic dielectric film 
1 1a and 1 1b f in the early stages of membrane formation, and an anaphase, it is C four F8. They 
are a stop and C two H2 about supply. And C two H4 It is desirable to perform plasma CVD. In 
this case, C two H2 And C two H4 It considers as the flow rate of 50 sccm(s) each. 
[0057] Drawing 3 (d): After this, the base shown in drawing 3 (c) was carried in to parallel 
monotonous mold plasma-CVD equipment, and the oxidation silicon nitride film was formed in 
50nm thickness as inorganic dielectric film 11b. 

Inorganic dielectric film 1 1b plasma-CVD conditions SiH4 50-150 sccmNH3 0-100 sccmN2 O 
500-1500 seem pressure 0.5-1.5 TorrRF power 0.5-1 kW temperature 200-350 ** [0058] This 
plasma-CVD condition is plasma-CVD conditions in the reducing atmosphere which used N2 O 
as an oxidation nitriding agent, the membrane formation early stages of inorganic dielectric film 
11b — N2 O and NH3 a flow rate — reducing — Si — adhesion with a rich oxidation nitride, 
then the organic dielectric film 12 improves. Or before inorganic dielectric film 11b membrane 
formation, reverse sputtering processing may be performed to the organic dielectric film 12, and 
you may improve adhesion. 

[0059] SiH4 changing — Si two H6 etc. — a high order silane may be used. Weak acid-ized 
agents, such as H2 O, can also be used as oxidant gas. moreover — as a nitriding agent — N 
two H4 N2 you may be — although — it is not necessary to necessarily add these nitriding 
agent As inorganic dielectric film 11b, silicon oxide and silicon nitride are sufficient besides 
oxidation silicon nitride. In the case of silicon nitride, since the dielectric constant is high, the 
capacity between wiring increases. 

[0060] Drawing 4 (e): Finally a next process completes a semiconductor device through 
formation of a final passivation membrane, formation of a pad electrode, etc. through the wiring 
gutter to inorganic dielectric film 11b, the organic dielectric film 12, and inorganic dielectric film 
1 1a or the Bahia hall formation process, 3rd-layer wiring 9 formation process, etc. the 3rd-layer 
wiring 9 — low — forming by Cu [ **** ] is desirable. 

[0061] According to this example, also in the organic dielectric film by the plasma-CVD method, 
it is possible to raise the adhesion. 

[0062] although the example of two examples explained this invention above — reverse 
sputtering — everything but Ar — rare gas, such as Ne, Kr, Xe, and Rn, and N2 etc. — inert gas 
or these mixed gas can be used. Although a reverse sputtering system also has an ECR plasma 
generation source, it can use various equipments, such as an ICP generation source, a helicon 
wave plasma generation source, or parallel monotonous mold plasma treatment equipment, for 
others. 

[0063] Although this invention is applied especially suitable for the electronic instrument which 
adopts the organic dielectric film of a low dielectric constant as an interlayer insulation film, 
besides an example, it can be applied to the things of all well-known organic dielectric films, such 
as polyimide, organic [ SOG ], benz-cyclo-butene, poly naphthalene, the poly PARAKI silylene, 
Teflon (brand name), and SAITOPPU (brand name), and can dedicate a good result. Each of 
these is low dielectric constant ingredients desirable as an insulator layer of the electronic 
instrument of a high degree of integration. 

[0064] Although the manufacture approach of the electronic instrument of this invention is used 
suitable for the interlayer insulation film formation process of the semiconductor device of a high 
degree of integration, it is applied to the manufacture approach of various electronic 
instruments, such as the thin film magnetic head corresponding to RF signal processing expected 
reduction of the capacity between wiring, a magneto-resistive effect mold head, a thin film 
inductor, a thin film coil, and a micro machine, and takes effect. 
[0065] 

[Effect of the Invention] According to the manufacture approach of the electronic instrument of 
this invention, in case an organic dielectric film is formed as an interlayer insulation film, the 
adhesion which poses a problem is improved, and it becomes possible to offer the electronic 
instrument excellent in dependability without fear of exfoliation so that clearly from the above 
explanation. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical outline sectional view showing the important section of the 
semiconductor device which applied the manufacture approach of the electronic instrument of 
this invention. 

[Drawing 2] As an example of the manufacture approach of the electronic instrument of this 
invention, it is the outline sectional view showing the production process of a highly-integrated 
semiconductor device. 

[ Drawing 3] As an example of the manufacture approach of the electronic instrument of this 
invention, it is the outline sectional view showing the production process of a highly-integrated 
semiconductor device, and the process following drawing 2 is shown. 

[Drawing 4] As an example of the manufacture approach of the electronic instrument of this 
invention, it is the outline sectional view showing the production process of a highly-integrated 
semiconductor device, and the process following drawing 3 is shown. 
[Description of Notations] 

1 [ — A gate electrode, 5 / — The 1st layer interlayer insulation film, 6 / — The "Ist-layer 
wiring 7 / — The 2nd layer interlayer insulation film, 8 / — The 2nd-layer wiring 9 / — The 3rd- 
layer wiring 10 / — A processed base, 11a, 11b / — The inorganic dielectric film, 12 / — 
Organic dielectric film ] — A semi-conductor base, 2 — A component isolation region, 3 — An 
impurity diffused layer, 4 
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lotron Resonance) 77X7CVDggCIAL, ffl®. 
SWMMRl latU, S-fL^U^ySrl 0 0nmc7)J¥ 

[0039] *Hat^Sf4c^ 1 1 a75X7CVDjfeft 



SiH, 2 5 — 5 0 seem 

N 2 2 5 — 5 0 seem 

JET) 1 — 10 mTorr 

1—3 kW 

?SJg 2 0 0—400 °C 



Z<7)fm$im±S i H 4 tN 2 oaUUtttflUtifl : 1 
X'fohilK 1:0. 5-1:2. 0 g£<G«lfl#aMf ft 

& . i ftt; «t o , s i 3 n 4 (^ft^asftffljs i o s i m 

(i 1 0 0 n m/m i ngjgt'fc 0 , JRJ5iMWiJt*»*& 
%jXfoh. 

[0040] zcojfcmf&ftxmmmmfom 1 1 aco^ji 

mfamt coftWi&m 5 n m- 5 0 n mgJg<7)&B<?><^£ 
S i U 7f=5:C»«m:J:ottJ:v\ ih$:;b*>. 

VW, icoaMM4-ffc^«»fflJ«<OS i 3 N 4 SJgjftL 
TfcJ:V>. <fl2¥«fMBj£tf>Si3 N 4 W75X7CVD 
Sfefttt, S i H 4 i:N 2 *>««Jt"CW;ifcf 1 : 2-1 : 

loauer**. n 2 izfyfo&'snkfflb ltnh 3 
2 h 3 sfflv>ttftu. tztzLztit>imitftmtfN 2 

iO^VW. M^aK#:l O^M-fbSft^V^JSKiH 
[0041] HC^fe:JJi<o^rl8m««cBI?&»ifi 

Lxbx^tf. *$mmx'tez t>t,zmmffimwi&i 1 a 

IZMX; *-v?Vyy*mL. 1 n m— 1 0 n m^OlK 

«2:i^*-ri». c\<Dmx^>y?vyy>mmz±K>. mm 
fflttimi 1 a$mizi$yy7v ymyvtfz t>i,zv& 

SStTFMSftS. 

A r 1 0 0 — 3 0 0 seem 

1 — 10 mTorr 

^^n ot 7- 1 — 3 kW 

rxnv— 50 0 w 

iSJg ^iS— 4 0 0 °C 

ArCOfttlC, Ne, Xe, K r^cO#^X-^N 2 ^c7)^ 

[0042] 03(c) : oi'c, ifwxey^- 

* £i 0 . ^^fH**^ 1 2 Sr 5 0 0 n mOH/p^JfM 
-TS. ^riSR«MRl 2TOi:lT(i, 
-7 1 ;K^^jj§?gSr02 (b) C^riS«fflt««c|H 1 1 
alC3 c c — 5 c cigJg}j§Tt, 2000 rpm— 4 
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0 0 0 r P mTi%— iZfflf & . £c9f£5 0°C— 2 5 O'C 
•ei#~3*HSPE«*U S4.tc«JEft&^«SJE<02* 
#X#B^4>T3 0 0°C— 4 5 O'CO^f aTU V^ZM 

[0043] jK U T U -^x— f'/WiftSlfWC* 6 # 

yyy y?#y YtfW$£KX\^h<r)X\ tt&m&tz.*. 
Mil aajy7y*77yy^, il^o^ffi 

[00441 13 (d) : dcOfJL 03(c) fcjjcT 

«flsH 1 2±t, llbfc LTSHfcS^ 

U 3 vm* 5 0 n m^)iWt:»*Lfc. 
ftM»$$%ttHgl 1 b7"?X7CVDfttt 
S i H 4 5 0—1 5 0 seem 

NH 3 0—1 0 0 seem 

N 2 O 500-1 500 seem 
BET) 0. 5—1. 5 Torr 

RF^ 1 ?- 0. 5—1 kW 

?SJK 2 0 0-350 °C 

[0045] ;(7)77X7CVD^ttli, BMfcS-ftffJk 

ft-Cfc*. *M«»««s|Rl 1 b<0JjaS%U»Jfc:«N 2 OB 
it/NHg ^)8at*«^L, S i y •yf-=5rBMt2'ftlSfc 
W^i$m)ll 2^W*tt#ft±^-£. 

v^aaiKttttigi i bjaaRiirte, wnnsmttisi 2t= 

[0046] S i H 4 iZt&tX S i , H 5 
-fWJ*fflV^£fct>T#«. ifcttftfflbLX. N 2 H 

urn . mmtmtemi ibtu, mtm. 

[00471 14 (e) : £ C0»WlS(i«aS®!*flc 

m i b, ^rnm^iRi 2&j:i«if?sm«!i 1 a 

[0048] CHJ6FIJ2 3 *^»J{i. »*!U12tt&& 

xvN-y^yy^L-c^y^y ymyv&mf&L. zco 

y v y y yftfy FW&f&ZtltzmimmfotltZ. WIS 
itftI^r7X"7CVDftt«L, **tt«:l*LhL 
fcWTJ>4. u(OIg^, Rt<l32— 04Sr#S^LT 



[00491 12 (a) : TOSS* 1 0 li. BuHJfi 

« i i: pi t < . si 9*>¥#tt£tt i ±t=ss i mmffim 
usmim^tifz^x'^h. ztihw,\mmmm 

«5, $2JM|g|^lR7&<Hmi«i!ift6. Sf?2S 

<om : m-z>ztrfxzz>. ^mmmmmiaxuw, 

2SiEM80^B(i, mtZtlX^&Zttm&L 
V\ Tll-ft.ti:. Damascene £>&V">{± Dual Damascene T 
XJ-^Xl/Z}iliih. CMP (Chemical Mechanical Polish 
ing)XS(c J: OSTf £ i:#T'# 5 . ^WcSflc 1 izi*. 
ST I (Shallow Trench Isolation) X 0 

flitamMtfBW 2 M O S (Meta 1 Ox i de Se 
mi conductor ) 7°U -t X m^Z J; D J^fiic $ tl^^*BftftlMi 
3, y-h«®4^?B^$nTV^. 
[0050] 02 (b): 12 (a) tC^iljWSlX 
ftl 0£S^A^TXEpjoS<7>ECR (Electron Cyclo 
tron Resonance) 7"7X7CVDgltiAt, *SflS^ 
mmi 1 afcU, SMy'^^lOOnmCO 

«Si0 2 /Si 3 N 4 tcJtKRLTS i y >y f-^rffljfiSr 

[005 1 ] iKSRCf4cKl 1 a75X7CVDjfefr 
S i H 4 2 5 — 5 0 seem 

N 2 O 2 5 — 5 0 seem 

JE7J 1 — 10 mTorr 

A£^^ 0, 7- 1-3 kW 

2 00—400 "C 
^^IMftliS i H 4 tN 2 ocosSAIttiWIxtf 1 : 

1:0. 5-1:2. 0gJK^H*>W 
til.. Z\tllz£K). Si0 2 /Si 3 N 4 cD-ffc^Mf&ffl 

tfu o s i mifi^m^m.^ y =j yjRttjaK^iRs 

i£Kl'-Mil 0 0nm/mi ng«t»0. §t 

[0052] zof&m&ftxtemmfom 1 1 a^i 

m&.Wkt<n$m&ffi5 nm-5 0 n mgJg^iEHc7)^S: 
s i V vT-KcZVf&mtkftitZZ^xiiXW 

V^T. icoia^JS'ft^MlftBWtWS i 0 2 /Si 3 N 
4 S:^tTfc«tV\ flMiftfij*«0SiO 2 /Si 3 
N 4 iW77X7CVD^ft(l SiH 4 i:N 2 O 

foaatifcwitf i : 2— i : i onm.xfo&. 
[0053] mmmmftm iutu, K-fka^u 
n yt^x. TBHbS' y ^ >^m^> v^y*mmLxi> 

JX\ WHtisV^ycDtgr&teNi Ot,zWl£X0 2 Srfflt^ 

x\ iMifti oizwtftzti%\,^M$mtfmf&.zti 
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[0054] Wb\,z±m<n^mmvm*m$L 

LTtckV Mfi^ #SUSfe#iJ-e*> $ ^(Ciiaf^mM 1 1 a 
IC&X^.y^'J^i&MU 1 nm-1 0nm*iJgO§£ 

i^m^sti i ammw&yy7'v>7"#>vtft$t > izm 

A r 10 0 — 3 0 0 seem 

E^J 1 — 10 mTorr 

uW-SV- 1—3 kW 

A-f7XA'7- 0. 3—1 kW 

® is- 4 oo °c 

ArtOftilt^ Ne, Xe, K rlfC0#^^N 2 tgcT)^ 

[ 0 0 5 5 ] 03 ( c ) : ^HSfi^Klir^ 
X7C VDSia OtiilMl 2JMtS, H2 

( b ) co^®^^Sr , E C VDMCi 
AU Tta^fr^ i 0 7 5 0 

^f^m^H 127*7X7CVD^tt 
C 4 F 8 lOOsccm 
C 2 H 2 0— 10 seem 

C 2 H 4 0—1 0 seem 

JE?J 1 — 10 mTorr 

0. 5 — 2 kW 
)MTXnv— 0. 5 — 3 kW 

[0 0 5 6] ^W^X^CVD^fftiD, 7 yfg© 

flim^^f^m^l 2#^j££ixS^\ t$fli»i«#JBi 

iia, ii b t^mm^Mib^tzMz, m,mu)Mi5 
£xzmmiziic< F 8 cr>m&z±&. c 2 H 2 nxifc 

2 H 4 coft-X'7°7 X~?CVD Sr Joi^rd <1 t^II^ L 
<ICDi§-&iiC 2 H 2 *Jj:lXC 2 H 4 #50sccm 

[00571 13 (d) : COt, 13 (c)Cit 

y-fty-mmy? x~? cvd ^bc j«a l , mwm 
mzj&j&Lfz. 

mmmm lur^cvDM 

SiH 4 5 0—1 5 0 seem 

NH 3 0—1 0 0 seem 

N 2 O 500 — 1 500 seem 

ffiTj 0.5—1.5 To r r 

RFA-7- 0. 5—1 kW 

i&m 2 0 0 — 3 50 °C 

[00 58] i<or5X7CVD»n m&ttMt 
it>'NH 3 *>aut*«&U S i y yf-fclWlSMURfc 



v^HlMMfMIl l b«:, *«^mtt]gtl 2tc 
&X^*yy^g£MLT^*te£|pLLLT*>«k 

[0059] S i H 4 £8UT S i 2 H 6 3?COiS&^5 

y£ffl^Tiiv\ K>fld!PJ^i:fciiH 2 osfoPK 

4 ^N 2 tl>oTtj;^*\ iiifefi-feWti^LtJD 
i&sfcWMr^. iilfMl lbtLt, WMtSMk 

[00601 14 ( e ) : ^OtfcttX&fctimiVtt 

hi lb, nmtmftm 1 2 *$ xx/mmmwm 1 1 a 

[006 1 ] *ntft0!fc:J:*Ltf. 75X7CVDffiKJ: 

[0062] £Lh*«W* 2M<0HJftWt J: 9iB9iUfc 
*«, y^JiArOftHtCNe , Kr, Xe, 

ECRy°7x~?mm*^-t&i>cocomz. ic 

[0063] #3&HJ»i. JBISN&RlKfc LT«I8**0>W 

nemttiR znm-t&m* mwt,zwt l zimi l zmmzti& 

7oy (fl&fl%) s 1M hv7 (H8»fe) 

[oo64] *m&vf&Mf>w&j&ii* nmmm 
co^mtkmmnmffl&mmBf&jimi.zftmizm^ wxh 

ommm^y h\ mmmm^m^-y v. sraw y^ 

mmxmizmm ixwrnm-tz . 

[0065] 

mwktLxmm-hmzffimttc&mi'&Z'fai.'L. m 
Mcomn^K mmmzmiti'm=?mwt:i&t&t&zb 
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mm^^m^mmcomm:n^^mmmmTh * . l-^mwisa*. 2-*p$Mi**L 3-?w 

m«s^^aoMjtxg^^B&»Tffi0tj) , 9, mum. 7-m2mmwmm. s~&2mw&. 9- 

02fc:ai<Xg**rr. SS3JfIBI§L 1 O-Wlft, 11 a, llb-ti 

[04 ] *m±<r>%^mwr>wmm<7>--mt uc. m im^m. 1 2-wmmmm 



[01] [02] 




11b *M83im*B 



.-12 
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F?-A(##) 5F033 QQ09 QQ14 QQ98 RR04 RR06 
RR08 RR20 RR21 RR22 RR24 
RR25 SS01 SS02 SS04 SS08 
SS13 SSI 5 SS22 XX12 
5F058 AA08 AC02 AE10 AF04 AG01 
AGIO AH02 BA10 BD02 BD04 
BD10 BD19 BE10 BF04 BF07 
BF09 BF23 BF24 BF25 BF26 
BF29 BF30 BH20 BJ02 



